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CD0C0E 3AKABHH3AHHS CTPOHTEJILCTBA CKBAZHHH 
OtiJiaCTL T6XHHKQ 

H30C5peTeHJ5e othochtch k tiypeHfla, a JiueHHD - k cnocody 
3aKafnzBaHna cTpoKTeJiLcraa cKsasHHH. 

5 HandoJiee aoi-eKTEBHO HacTonmee H30(5pe?eHae uoect (Jhtl 

2cnojrb30BaHO b cKsasHHax, Huennmx ropn30HTajiBHn2 jnacTOK 
ctbojb, npodypeHHHll b dpojctktzbhom miacTe, a Tanse b cJiy- 
*euix, Koraa HesejiaTejiBHO yMeHBinaTB jyiaMeTp CKBasHHH, h npa 
Hajurona yqacTicoB b HHrepBajie ycTaHOBKH xboctobhka » cJioaeH- 

10 hhx cjaOocqCTe HTupoBaHHHMZ nopojiawH, use miera 1 uecTO oOBajm 

DOpOJOI, KaB6pH03HUe 30EH H 30HH BOrjIOmeHiW npOTJHBO^HOfl 

kocth, oCitcho nepeicpuBaeMHe npow SKyT omhhmh KOJioHHami Tpytf 
hjih KOJioHHaMH - "JieTyHKaMn". 

HpeOTrecTByiauaS ypoBCHL TexHZKH 

15 IIpH 3aKaH^HBaH£H CTpOMSJH>CTBa CKBaSEKH HSOfiXOJUIMO 3a- 

Kpeumrh ee cTenxy b iiETepsajie npoayKTEBHoro iuacTa, htcx5h 
DpejioTBpaTHTB odEamBaHHe nopojd z, KaK cJiencTBae 3Toro- 
yxyjpeme BocTyiuieHHH npo^yKOHH b cKBanuHy H3 bpo^kthbho- 
ro njaacTa. Jinn 3To3 nem b 30Ee npojiyKTBBHoro unacTa craa- 

20 sehh ycTanaBJUiBasT xboctobbke c $HZbTpaMii. KpoMe Toro, B 
nnTepBaae ycTanoBKE zboctobhkob c cmiBTpaMir iacTo BCTpG^a— 
etch 30 eh ocJt02BeH82, TaKHe ksk Hajmne KaBepH, oteanoB no* 
pojm, BOOTnposBJie huh , aorjiomeHEe npo^HBO^Ho2 zhexoctji, npa- 
MHKarae k npojjyKTHBHCwy iwacTy HenposyKTHBHHX yTOCTKOB me 

25 npepHBaHEe ero Tarawa y^acTKaMH. B sthx cjiyqa^rx HeoGxoOTMo 
Ha^esHD paaodnmTi yKasaHme y^acTKa 2 30HH ot np 0 £y kthbhd— 
ro njiacTa. Bee 3T0 ?pe6yer dojanmx uaTepssan&mx 3a?paT a 
npHrjeHeHHH cnenzajs>Horo cjioshoto oOopy^oBaHEH. 

HasecTHH Tpn npaimnnsajiLHo oTJnnasmnxcH ^pyr ot jypyra 

30 cnocotfa ycTaHOBKH xboctobhkob c finxBTpauz, uvun&emesme npn 
3aKaH?HBaH2B crponTejiBCTBa -CKBasBH: no^BecKa fia aeueHTHQy 
. KawHe, Ha kjehmx a Ha onopHoS BOBepxHocTH ("CnpaBoraaK 
do KpeBJieHHD HecpTttHnx a ra30BUX cKBasHH" t AJI.EyjiaTOB, 
1981, c, 137-146). 

35 QyrB cnocoda ycTaHOBka XBOCTOBaaa c gpnjiBTpoM Ha ro- 

ne hthom KaMHe 3aKJEE>^aeTca b no^ewe TaunoHasHoro pacTBopa 
Ha BCD jmHHy XB0CT0B2ica f yaepsaBaeMoro na Becy dypH^BHHMH 
TpyGaiaa, yjianeHEE TaMBoaaKHoro pacTBopa, no^KHToro Bume 
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XBOCTOBHKa, D OTCOeffHBeHBH CypiUIiKUX Tpyfi OT XBOCTOBHKa 

TOJiiKO nocae o6pa30Baaaa b saTpydaoM npocTpaHCTBe neMeiiTHO- 
ro KaMHfl. 

HojiBecKa xboctobhkob c ciwiTpaMZ Ha kothmx ocymecTBJH- 
5 eTcs tojibko b o<5 caste hkou cTBOJie cKBasHHH, rae He? H3H0ca 
BayTpeaHeH noBepxHocia oocaaaHX Tpyd, nyreta safumnHBanaH 

XBOCTOBHKa TT nanttfflMW , pacnOJlOKeHHHUH Ha KapVKHOS HOBepXHO- 
CTH nOflBeCHHX yCTp02CTB, KOTOpHe BXOflRT B KOJimeBOa MeKKO— 

jiobbhB sasop. 

10 9tot cdococJ HenpffiieHnu npn mion: (MeHee 30 mm) Kojone- 

bhx aasopax, ewm cnycK xboctobekq conpHKea c npopadoTKoa 
' ocaosaeHHoro cTBtwia cKBaaam a pacxaHHuaHHeM XBOCTOBHKa, 
Koraa BHyTpeaHHH noBepxaocTi odcaaHoa kojiohbh. b KOTopofl 
njaaapyeToa yciaaoBKa, aiaesT aeaonycTmma aaaoc, koito Bee 

15 XBOCTOBHKa c $2JttTpoM opeBHinaeT 1000 kH. 

noOTecny xboctobhkob sa ynope ocymecTBJWDT aa cTaun— 
oaapanx yrocTKax ckbslhehh, rae yae odpaaoBaaa onopaaa no- 
sepxaocTi, b KanecTBe KOTopofl HcnojaayDi: dpoto^kh bhjttph 
naipydKOB, noncoesBBaeMHX k aaraewy Koaay npeauaymea kojidb- 

20 an- Bepxazfi aoaeu paaee cnymeHHoro xBocTOBaaa; aoay nepe- 
xoia ot dojnanero naaMeTpa k maam npa wxpaaMepaoa npo- 
MesyroHBOtt KOJiDHHe, KOTopoa odcaKeaa caBaaaaa. 3tot cnocod 
npHaeHBM Jam, npa ycaoBaax cnycaa xBocToaaaa so aajtaaaoH 

rJiyOHBH. HBBH6 DOOTeCHOe yCtpoftCTBO XBOCTOBHKa He sofiseT 

25 no ynopa h He cpadoTaeT. 

HeflocTaTKaMH jmznnmn. cnocodoB ycTaHOBKi xboctobhkob 
c cHJiLTpaMD npa eaKatnaBaaaa cTpoHTejacTBa cKBasara hbot- 
BTca-cyKeaae npoxojworo ceieaaa cKBaiam aa-aa aeodxoOTMO- 
cth npHMeaeaHH DasieaHHareaefi a noaBecanx ycTpoacTB, koto- 

30 pae onycKaro sayrpB yse oOcaseaaoa CKBaraaH, HeodxcwwocTi, 
npHMeaeHHH caosma do KOHCTpyKHHH pasieaaaaTejrefl a aojtBec- 
hhx ycTpoacTB, a Taicse orpaasieHHOCTL apaMeaeaaa, odycJioB- 
aeHHaa bosmokhoctho noaBecKH xboctobhkob tojibko b odcasea- 
hom cTBoae cKBaaara UpoMe coocoda yciaHOBKB Ha neMeHTHOM 

Kpo M e Toro. aeaocTaTKOM caocoda DO^ecKH xboctobhkob 
c ftajiBTpaMH aa neMeHTHOM KawHe HBJiaeTca HeodxojUMOCK, 
neMeHrapoBaaaa XBOCTOBHKa, <m> caasaao c 6ommm eaTpara- 
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mh ueMeflTa h BpeMeEH Ha nposejiemie pafiox 2 osroamae 3aTBep- 
^eBaHim neMeHTHoro pacTBopa. Upa stom Hsodxoamio ocymecT3- 

JWTB DOCTOHHHyB npOMHBKJ CKBaSHHH UOOZB JXQMB HTHpOBaHHH 

xBOCTOBHKa b Te^eniie Bcero Bpewena osamaHM 3aTEep£eBaHHH 
5 neMeHTHoro pacTBopa c ojiHospeMe hhhm BpanjeraeM <5ypzxz>Ho2 
kohohhh. DpETor/i f padoTe no ueaeHTHpoBaHHK) xboctobhkob npH- 
cynm aBapHH, Tarae, nanp^ep, ran: H6bo3moshoctb OTCoejurae- 

HEH KOJIOHHH dypHJT&HHX Tpyd OT XBOCTOBHKa, BCJiejICTBHe npHMe- 

neaHH pesBdosHx pa3*eaHHHTejiefi; npopesamie odcajimcc Tpyd e 
10 3adypaBaHHe HOBoro ctboje npn pa3dypHBaBim ocaacTRH s 73J10B 

coesHHeHflS ceKOHfi Tpyd Hflpynax. 

Kpoaae Toro, jueh shdojihghiih padoT do aei^eHTspoBaHHs 

XBOCTOBHKa HeodxoazMa cooTBeTCTByiHiiaH TexHHKa (neMeHTHpo- 

BO^HHe arperaTu) h dpnrasH pado^nix* 
15 fine oxnm HeaocTaTKOM aToro cnocoda HBJweTCH HeB03M0H- 

hoctb ero upmeseEZK npa Hajnran 30H noraomennH b HHrepBajie 

yCTaHOBKH XBOCTOBHKS# 

H3BecTeH TaKse cnocod 3aKafnHBaEHH cTpOHTejiLCTBa CKBa- 

KHH (SU f A f 1659626), BKJDOWnyifl B CedH H30JUHUSDD 30H OCJIOK- 

20 HeHHB dypeHHH, pacnojiozeHHux Bume npo^ncTHBHoro xuiacTa ro 
ero bckphthh , cnycK b cKBarany kojiohhh odcaflfmx Tpyd c 

$2JCbTpOM-XBOCTOBHKOM H IX6HTp&TOpaMH , 3aU0JIHeHH6 fmtbTpOBOii 

30HH cKBasHHU BpeueHHD 3aK3ai opHBaximzM MaTepnajiCM 2 xxeueHTR- 
poBamae kojiohhh oOcagHHX Tpyd opn repMenpiHOM paasesHHeKHH 

25 hdjiocth oiuiBTpa -XBOCTOBHKa ot hojiocth kojiohhh DepeMjreKOli, 
pa3pjnnaeM0fl nocJie ee neMeHrapoBaHM. 

3tot cnocod He odeone^ZBaeT naaezHoro pa3odmeHra npo- 
xyKTHBHoro nJiacTa ot nepeueaanimxcH c hhm HenpojgrKTHBHHX 
yqacTKOB h BHrnejiesastzx ot npojQTKTHBHoro njiacTa HenpojjyKTHB- 

30 hhx roprooHTOB, BCJieECTBHe Henojmoro y^aJieHHH dypoBoro pa- 

CTBOpa H3 B&KJXOHHHX H ropH3 OflTQJODbHHX ymCTKOB CXBaXHHH, B 

kotophx npoacxoOTT ocasneHHe TBepsoU Sa3H H3 dypoBoro pa- 
CTBopa npH ero uppity jusxzz. 3to ycyiytiJiaeTCH HenojiHiw y^a- 
jieKHeM rjraHncToS kopkh, a b aecTax yaajieHHH ee nosumaeTCH 
35 onacHOCTB odBajinsaHHH nopos, hto Tanse cnflsaeT Ka^iecrBo 

H30JIHUE2 HJECTOB* 

KpoMe Toro, Ha yKa3aHHHX yqacTKax ckbrcthh He y^aeTCH 

BajWB'X2WBM Odpa30U UeHTpHpOBHTB SKCHJiyaTailHOHHyiD KOJIDHHy, 
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ococSeHflo b cjiacJocueMeHTupoBaHHioc nopojiax, ns-3a sjjaBiniBa- 
hhs neHTpaTopoB b 3Tj r nopo^y, npenHTCT^yer nojjyneHnro 
paBHOMepnoro no TOJmnme ctshkz neMesTHoro KOJima. 

Bae ojyfflM HeaocTaTKOM 3Toro cnocotia hbjihctch <5jiokhpo- 

5 BaHHe tocth npo^yKTHBHoro nj&CTa ueMeHTHHM pacTBopoM, no- 
cTynazHUEM b 5)mn>TpoByK) 30Hy CKBasaHH npa ueweHTHpoBasnn ko- 
jiohhh odcaflHHX Tpy<$, BCJieECTBHe BHnaj^eifflff h HaKomieHHH Bpe- 
MeHHo aaKynopHBaxmiero iiaTepnaJia b rasHefl (johhoA) ^lacTH ro- 
pusoHTajiBHoro ctbqjel npn 3fiaweja>H02 ero nporaEeHHOCTH u 

10 odpa30BaHHH nycTOT b Bepxnefi tooth cTBOJoa; KOTopue sanojiHR- 

OTCfl IjeMeHTHHM paCTBOpOM DpH IXCMeHTHpOBaflHH OCJcajtHHX KO- 
JIOHH. 

Handojiee rijnrajaM no TexmnecKofl cymaocra k saHBJweMo- 
My HBJineTCH cnocoti saKaOTHBaszg cTpoHTejiBCTBa cKBasam c 
15 ropn30HTajn>HHM yqacTfccw cTBOJia, npotiypeHHHM b npojoricTHBHOM 

MiaCTe, ( Baker Hngbes, USA "Baker Hughes tecbDDlogy forum", 
CDru, 6-11 t 1991, c. 23-25) 

Bioro^amEfi b cedk cnycx b cftBaKHHy Ha KOJiorae otfcanmix Tpy6 
XBOcTOBKKa c npsjjBapiiT e JEbHO nep^opzpoBaHHHU $HJH)Tpoa f paso6- 
20 merae saxojioHHoro npocTpaKCTBa b 30He npoEyKTHBHoro nJiacTa 
ot BHmejieEamHX z nepeuesaxmscccH c hum Henpo^yKTHBHHX djectob 
HapysHHMH nanepaMH h xxeMe HTHpoBaHne ko jiohhh odcajmax Tpy(5 

BEOne XBOCTOBHKa C $OBTp0M C nOMOtHLE neMeHTHpOBO^IHOfl My$TH. 
OCHOBHHM HeflOCTELTKOM 3T0r0 CDOCOda HBJKeTCS TO, ^CTO C 

25 noMomi© naicepoB n aeMeHrapoBaHiw HajmaicepHoro icojcmeBoro 
npocTpancTBa He otecneraBaeTca Haaeraoe pasodmemie 3aKM0H- 
Horo npocTpaHCTsa b 3 one npo^KTHBHoro EnacTa ot Bumejiesa- 
TT^mr h nepeuesaKSiaxca c nm a en p ojqtktebhhx hjihctob, ocodea- 
ho b nspexo^HHX 30Hax CTBOJia ckbehhh c Be praKajn>Horo aa 

30 ropH30HTaa*Hoe HanpaBJieHiie, BcaeacTBHe Henojmoro 3awemeH2H 
(JypoBoro pacTBopa neMeETHHU. 

KpoMe Toro, najcepn H3-3a uajioft jvmm He Moiyr HajjesHo 
nepeKpuBaTB KaBepH03HKe 30hh, noraa mc jmaefiHHe paswepn 
npeBHmaDT jumefimie pa3MepH noBepxHocTH ynaoTHeaaa naKepa. 

35 3to ycyiyctoeTCH b ogBagraax, BCKpHBnmx onadocixeMeHTiipoBaH- 
HHe nopoflH» rae mem uecTO odBajm nopojro, ocodeHHO, nocjie 

npOMHBKH CKBaKHHH H jmJieHW C ee CTeHOK KOJOMaTamiOHHOS 
KOpKE. 
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B ocHOsy HacTOHEiero B30(5peTeanH nozosena 3ajia^a co- 
3jiaHHH cnocoda 3aKainEBafmfl CTpoBTe.racTBa cKBaraH, kotophTi 
ogecnegtreaji <5h HajiesHoe pa3odaeHae npojcTKMBHoro MacTa 
ot BHrneJiesamHX z npmjuKamnmx k Hewy HenposyKTHBHHX y^iacTKOB 
5. npn HaJiim 3 hex 30H ocJiosHeHUH CjpenzK jnodoro anna b npo- 

THSeHHOCTH. 

PaCKpHTJie H30dpeT6HHfl 

DocTaBJieHHafl 3ajia^a aocTEraeTra Tew, *cro b cnocode 
3aKairmBaHKH ctponTeJiLCTBa ckbshhhk, BKJnraasDmei,: b ce&i bckph- 
10 rae npojyKTHBHoro njiacTa, cnycK b ycTaiiOBKy b CKBaKHHe ko- 
jiohhh odcajiHKX Tpyti 2 xboct obbkh c ©H-iMpon c odecnenetoeM 
bx repMeTB^Horo coeaBHeHHH Messy codoft,B pa30dmeHae nenpo- 

ajTKTHBHHX y^CTKOB OT npO^yKTHBHHX, COrJQaCHO 230<$peTeHEB f 

cnycK b cKBasHHy kojiohhh odcasKHX Tpyd b xboct obhke c kmbt- 
15 pom ocymecTBJiHDT pasnejEbHO, a hx repweTOTHoe coejmneHEe 
ocymecTBEHBT b cKBasHHe , npn 3T0M bo MeHLmeS uepe o;*Hy E3 
Tpyd xBOCTOBZKa nepea ero cnycKOM b CKBasHHy npo$HJinpyioT c 
odpa30BaHH6M no MeHHneli wepe kbjx bpojiojilhhx rocp n mmm- 
pa^ecKHX kohhob c pesBdaua, a nocjie cnycxa XBOCTOBmca b 
20 CKBasHHy npognjiBHy© Tpydy pacmapHET w ycTaaoBKB xboctobh- 
Ka b cKBasaHe n pa306meflnfl Henpo^yKTiiBHHX nJiacTOB ot npo- 

ayKTHBHHX. 

DpejyiaraeMoe B30dpeTeHae no3BOJBieT 3a ctot HCKroHeHEH 
npnMeHeHKfl jvia ycTaaoBKH xboct obhkob 0 CMBTpawz KOHCTpyK- 

25 thbho - cjioehhx pasteggHgrejiefi b doxbgchkx ycTpo2cTB, a 
Taicse naKepoB jww pasodmeHra njiacTOB ynpocTBTB 3th padora 
b odecne^BTB doaee HanesHoe pa30dmeHHe HenpoEyKTBBHiix njia- 
ctob ot npojGTKTBBHoro njiacTa, a TaKEe nepeKpHTHe 30H ocjiok- 
He km (KasepH, odBanos nopo;im» miacTOB c anoasaJiLHO bucokem 

30 BHyTpsnjiacTOBHU ^ a<RJ TftHWftM > Boro-raao-apoBBJieHHfi b j^pyrnx) 
jrodoS BpoTjnceHBocTB. Ilpa 3tom HaadanHnait agieicT aocTBraeTCH 
b HaiuioHnHx CKBaKHHax e b cKBasBHax c ropH3 DHTaJiiHHM yqacT- 
kom ctbdje, a TaKse b Tex cjiy^aax, Koraa dpothsghhoctl 
yia3aHHHX imacTOB z 30H He no3BOJweT nepeKpusaTL bx naitepa- 

35 me f a ueweHTBpoBaHMe He odecne^oiBaeT Ha^esHoro pa3odmeH2H* 
Kpowe Toro, ycTaaoBKa xboctobbks c naJEbTpoM c no&iomBD 
npoJiHJiBHHX Tpyfi no cpaBHeRHjo c bsbocthhtj cnoco6a.i, corjac- 
• ho KOTopoMy 3Ta oneparuw ocymecTBaneTCH uyreM neweHTnpoBa- 
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HEfl XBOCTOBflKa, D03BOJZH6T CHH3HTL paCXOS UeMeHTQ, COKDSTHTB 

Epsufl Ha ycTaHOBKy t tsk kgk OTuaaaex HeodxojuiMOCTB b oeh- 
aaHiifl 3aTBepgeBamifl neaeHTRoro pacTBopa n ncnojcbsoBaHUH 
jim 9Toro cDemaajiBHHX dparaa padorax. 

5 3 oehom H3 BapaaHTOB BHDOJiHeHna E3Ddpe?eHiia DOCJie 

BCKpHTHH npo^jTKTHBHoro DJiacTa b cKBasHiiy cnycxaxiT XBOCTO- 
bek c cnjTBTpoM a y c Ta HaBJiEBajoT ero b npojjyKTZBHOM nJiacTe 
uyreM npusaTKR no aeHHEeS wepe oehoA npooiiJiLHoJl TpydH npn 
ee pacmnpeHHtt k cTeane ckbekheh , a 3a?eM b cKBasnHy cnyciea- 

10 m KOJioEHy odca^HHX Tpy<5 f bikheB KOHeii KOTopofi repweTHHHo 

COeOTHHOT C BSpXHTM KOHHCM XBOCTOBHKa. 

EpejuiaraeMHfl BapaasT bhdojihskhh iraodpeTeRM no3BOjmeT 
ycTaHaBMBaTi xboctobek b aeodcaseHHQM cTBOJie cKBaszKH, djia- 
ro^capji ^ewy odeone T CHBaeTCH HaaesHoe pa30dmeHae dpojqtktjibho- 
15 ro mxacTa or BHmejieasamHx HenpoayKTHBffKx ujectob, npeaoTBpa- 
maeTca cj&eme aaaMexpa cKsassiHH h cHEsaeToa pacxoa odcaa- 
hhx Tpyti. 

B jqayroM BapjaaHTe BHnojraeraw EaodpeTeraa b fia^ajie b 
CKBasaay cnycicaDT so npoflyKMBHoro imacia h ycTaHaBJWBaBT 
20 KOJioHHy odcaOTHX tpyd, a 3a?eM nocae bckphthh npoj^yicraBHoro 
ujiacTa b Hero nepe3 ssy KOJioHHy cuycwsjr xboctobhk c 5mn>T- 
poM 2 npn pacnmpeBZH npo$Hjn>Hofi TpydH ycTanaiuTHBajnT ero b 
cKBaKHHe, npa 3T0M npo$HJH>By» Tpydy npracuMaDT k cTemce hhs- 
Hero KOHua kojiohhh odcajiHHX Tpyd, odecneraBaa ee repMeTire- 
25 Hoe coejOHHeHfle c xboctobhkom* 

Taicofl BapmHT BanojiHeHEa no3BOJKeT Hcnoja>30BaTi> nando- 
jiee npocTofl, BurojiHHfi z HajegaHfl cnocod ycTaflOBKH xboctobh- 
kob c $2Jn>TpaMH c eomoiubjo npo£)HJi£HHX Tpyd b Tex cjiynanx, 
KOivua b cpoaecce dypeHHH CKBamHH BCTpe^aOTca iwiacTH c aHo- 
30 Maio>H0 bhcokhm Bay Tpun jsa ct obhm jjaBJiemeM, KOTopue odtniHo 
nepeKpeaaOT npouesyTOTCHMH KDJiOHHawH odcaamx Tpyd ami 
KOJioHHaMH - "jieryraaMii". 

KpaTitoe onHcamse ^epTesefi 
JJpyrae nejifl h npeic-jyuecTBa HacTonmero H30dpeTeHsw cTa- 
35 Hyr hohothh H3 cjiejcymiero fleTaja>Horo onucaRHH npmepoB ero 
BmojmeHHg a Bpoaraetaa HepreKefi, aa Koxopux: 

qpnr. I Hsodpaaaerr KOtanJieKT odopyjioBaHHii juih cnycKa h 

yCTaHOBKK XBOCTOBHKa C §MLTpM B CXBaSHfle; 
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fi)Br.2 - ceneHEe 11-11 Ha cur* I; 

QHT. 3-4 - yCTflHOBxCy XBOCTOBHIS C QEJCBTPOM B CKBaSHKe; 

cur. 5-6 - BapzaHT ycTSHOBKH XB0CT03Ma c ©Hjn>Tpou b 

CKBaSHHe • 

5 j5jnm£S BapnaHT ocymeciMeHaa B30dpeTeHHH 

Cnocod 3aKaHHKEaHHH CTpoHxejcbCTBa cKBaKHHH 3amiEnaeT- 
ch b pa3£eJE>K0?j cnycKe b cKBaraay n repueTOTHou coexzReum 
BHyTpja ee kojtohhh odcajiHHX Tpyd a XBOCTOBZKa c ©hjtbtpom. 
Ho weHunefi Mepe onay Z3 Tpyd XBocTOBHiea nepea cnycKOM b 
10 cKsaEHHy d p otpHJiHpyET c odpa30BaaHeM do MeHHnefi Mepe kbjx 
npo^oJCBHHx rogpp b mumaflpOTecKHX kobhob c pesLdaiffl. Hpo- 
jqtkthbhhS DJiacT saTeM BCKtHBasDT, cnycicaBT b Hero XBOCTOBEK 
c QCEJEbTpoM, nocoie ^ero npoqmiBHVB Tpydy pacnmpHOT jure 
ycT&HOBKH XBOCTOBHica b cKBasHHe h pa30dmeHHfl HenpojiyKTHB- 

15 HEX DJCCaCTOB OT Dp OJiyKTKBHHX. 

B cooTBercTBHZ c ozsm Z3 BapmaTOB BHnojraeazH cnocoda 
Doane BCKpHTHa npo^TKTJJBHoro njiacTa b CKBaHHHy cnycicasT 

XBDCTOBHK C CDHJLBTpOM H yCTaHaBJIHBaJOT erO B npOJQTKTHBHOM 

miacTe nyreM npzxaTBH no MeHLmefl Mepe oaHofi npoqaucbHoft Tpy- 
20 du um ee pacnmperau k cTeHRe CKBasiiHH. 3axeM b cKBasray 

cnycicaDT KoaoHHy odcanmnc Tpyd, hhshhH KOflen KOTopofl repae- 

TBTOO COe jgHg PT C BepXHJJM KOHHOM XBOCTOBZXa. 

3 cooTBeTCTBHH c EpyTWL BapHaETOM mnojmeKZK iraodpe- 
TeHHH BHa^ase b craasHHy ^0 npo^yKTZBHoro imacTa cnycicaDT 

25 z ycTanaBJiEBaDT KOJioHEy odcajpgpc Tpyd, 3aTeM nocjie bckdhteh 
npo^yKTHBHoro anacia b aero rapes btj KOJioflHy cnycicaDT xboc- 
tobhk c czjiLTpoM 0 npB pacmnpemH npofitattHoB TpydH ycTaaaB- 
jfflBaioT ero b cKBamsHe« flpoozjiBHyi) Tpydy npa btom npHHHMax>r 
k cTemce HHEHero Komxa kojiohbh odcanmcc Tpyd, odecne^mBan 

30 ee repieTarooe coe^saeHze c xboctobhkcm. 

Cnocod ocymecTBJWKT c noMomwj ycTpoficTBa, BKJOHaEqero 
b cedn KOJioHHy dypmrbHHX Tpyd I ($nr.I), KoaoHHy odcajiaax 

Tpyd 2 (©HT.3). XBOCTOBHK 3 C B epOOpHpOBS HHKM ©ZJEBTpOM 4, 

coeOTHaeMHS c KoaoHHoii dypzj&BHHX Tpyd I c domoiuld nepexo^HB- 
35 ke 5 e nepeBOJCHHKa 6. IlepexoaHHK 5 (BJieMeHT, coeOTHHHEHi* 
TpydH c pasHHtfE jusaMeTpaMn) xweeT nepeun t iKy b Bime cemia 7 
h napoBoro KJranaHa 8 (<pht.3) , pa3nejDnom7H> dojioctb xboctobh- 
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K3 3 C CHJH>TpOM 4 2S KOJIOHHH OdcajlKHX Tpyd 2* IfepeBOJlHHK 6 

(Sht.I) cHatiEeK KaanaKOM 9, oepeKPHBaTOiKM KHHaji 10, cood- 
maraima ddjioctl kojiohhh Ojphjilhhx Tpy<$ I co cKBasHHoit II z 

CJyttWZ JU1K 3aB0JIHeHEH noaocTH KOJIOHHK ^VpilJliHHX Tpyd I 

5 cKBasHHHofi ktitikocth) npn cnycice K0MH0H6HT0B yc?poiicTBa B 
cKBasHfly II. Ho Meiameli Mepe oaHa H3 Tpyd 12 XBocTOBHKa 3 
3moJifl9Ha npoipzj&HoS c no weHLmefi uepe xbjwi npojuojr&HHME 
rofpaKH 13 (cnr.2) f pacnojiOHeHHKLai ciMMeTpOTHo OTHOCOTejn>- 
ho neHTpajtLHOd och Tpydu 12 , 2 TiiumfT.^piree ckems ko htt ,rmh c 

10 pe3BdaMH (Ha p,I He noKa3aHn). Tocpn 13 dpo$hebhhx Tpyd 
12 3anojmeHK repMeTrajapyiamea nacTofl 14- Ha KOHue cmaTpa 4 
ycTaHOBJieH neHTpaiop 15, odecce^HBaKUHfi ne htphpobehs e £hjh>t- 
pa 4 OTHOcmeoELHO CTefira ckbssehh II. 

B cjiy^ae npoxoaEeHaa CKBaKHHH II *iepe3 Henpo^KTHBHue 

15 yraciKB b ee rops30HTajrLHofl nacra arapaaoM c sthmh jreacT- 
KaiAH khk noKa3EHo Ha pir. 1, 3, 4, nep^opaunoHHHe oTBepcTiw 16 
$ZJTbTpa 4 3ajcpHBaH)T 3arjiyniKaME 17 B3 xscyunecKz pa3pymaeM0- 
ro MaTepnajra, HanpuMep, MarHM. HpooHJiLHHe Tpydu 12 pacno- 
jiaram Ha cooTBeTCTgyinronx ynacTKax XBocTOBHKa 3 c ©iwmpoh 4 

20 ejk pa30<5meHE£ npojtyKTHBHoS ^acra hpoj^ktzbhoto DJiacTa 18 
ot HenpowKTHBHoIl, a TaKEe jum coexmenw XBocTOBHKa 3 c 
kojiohho* odcajiHKX Tpyd 2. 

B ycTpoacrBO bxdott TEKse pa3Ba.TEbgeBaT&jn> 19 (cnr.5), 
HcnojrtsyeMHS jum BunpaBJiems rocfcp 13 npomxhnm Tpyd 12 

25 nocjie jsx pacmapessH. 

Cnocod ocymecTBOTDT cjiexjwm odpa3ow. 3 nponecce dy- 
peHM dcsasHHH II (6ht.I), riepea BCKjHTHeM npo^yKTHBHoro 
njacTa 18, mbbcthhmh npHewaMH • H30JQip[yBT Bee HecoBwecTHMHe 
no vcjiobhsm Cypemw Macro, pacnojioseHHHe BHce upojctkthb- 

30 Horo 18, a nocjie bckdutha nocjiesHero h dpomhrrh cTBOJia 
cxcBasHHH II b nee cnycKas>T Ha kojiohh6 dypMLHHX Tpyd I 

XBOCTOBHK 3 C DpeEEapHTeJELEO nep$0pHpOB8 HHHM fiiUEbTpOU 4, 

coejcanesHHS c kojiohho2 dypMBHux Tpyd I c noMomHD nepsxos- 
mm 5, npo$HJii>HUX Tpyd 12 h nepsBO&ExiKa 6. IlepsopanzoHHue 
35 oTBepcTHH 16 qpMMpa 4 3aKpHTK 3arJiyiiiKa>.ra 17. 

IlOCJZe ^OCMSeHflH (JJEISTpCM 4 3a0OH CKBaSHHH II B HOJIO- 

era npo?jun>HHX tpyd 12 3aKaHKo3 dpomhbohhoS shjucoctji co- 
sjxaDT aaBaeHae, HeodxojiBMoe zjik BHopaBEenan npoaojiLHHX 
rocp 13 b npHsaTHH creHOK Tpyd 12 k creHKe CKBasaHH II 
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(6ht.3) , oOeone HEBag coBHecTHO c repMeTJDflpjrraiieH nacToii 14 
repjeTHHHy© mojrnum HsnpojjyKTHBHHX ynacTKOB npojiyOTHBHoro 
HJiacTa IB, 

3aTew kojiohhv GypmiBHKx Tp7d I (qjHr.I) KviecTe c nepe- 

5 BOJIHEKOM 6 OTBHHTOBSPT OT BepXHEX DpOC^TiHHX Tpyti 12 K DOfl- 

HDMaOT as GKBaszHH II, npucoejiHHflET k hsS paaBa,ni»ueaaTejiB 
19 (car, 5) h cHOBa cnycEasr b cKsasaHy II no Bxoaa b Bepx- 
hee) ^acTB upo$zJn>mx Tpy<5 12 ($zr.3). Bpamas kojiohe7 dypnjii- 
hhx Tpy<3 I B^ecTe c pa3BaameBaTejaeM 19 r npoH3Bojyrr okohhh— 
10 TeJiBBoe BHnpaBJiBHEe rocjp 13 h njaoTHoe cpasaTHe ctchok npo- 
4ain,flHX Tpy6 12 k cTenicaM cKBazgflH I. Ilpa 3T0U repMeTH3npyio- 
man nacTa 14 ($ar.2) otiecneTOBaeT HaaesEyi) repjierasamro 
3aTpydHoro npocTpaHCTBa cKBasum II. 

JJajiee KOJioHsy dypnjibHHX Tpy<5 I c pa3aaJimeBaTeJieM 19 

15 (OHT.5) DOSHIWaDT 23 CKBaSHHH II B CUyCKaiDT B Hee K0JIOHH7 

odcajiHHX Tpy<5 2 (cpjar.3) no sxosa ee EZHHero jcoaxia BHyTpt 
BepxHHX npofanBHHX Tpy(5 12 c oOpa30BaEze?a 3asopa 20 wesny 

3 MM KOHHOM, CejIJIOM 7 B CTeHRBMB BepXHHX npOOZJTBHHX Tpyd 12. 

3a Ten b OKBaaHHy II cdpacmaBT mapoBofi KJianan 6, KDTopHfi 
20 cajmTCH b cejyio 7, pa30dman BHyrpeHme hojioctb XBOcTOBHica 3 
h oCcanHoii kojiohhh 2. IIpoH3Bojyrr 3anaw neweHTHoro pacTBO- 
pa ^epes kojxohh7 oticazmx Tpytf 2 t nocjie Hero onycKaBT ee 
Hggagfl KOHeu no ynopa b cyseHne b nepexoEHKKe 5 ($ht.4) 9 
H,nocjie 3aTBepseBaHEH ueMeHTHoro pacu'Bopa, pasdypmaDT 06- 
25 pa30BaBayDCH BHyipz koj&oehh odcaamix Tpyd 2 neMeHTHyD npo6- 
Ky (ne B0Ra3aHa) , mapoBOtl KJianaH 8 h cejuio 7. 

B cjny^ae ycTaHOBKH b SnjiLTpe 4 BpeweHHHx 3arJiyrneK 17 
(£ht#I) nocjre^HBe paspymaDT 3aKa-wo2 b Hero pacneTHoS nop- 

HHH KHCJI0TH ($HT.4). 3aTeM DP0B3B0AHT OCBOeme CKBaKHRH II. 

30 B Tex cjiyTOHX, Korjia n p OEy kthbhhU anacT 18 BCKpHBaDT 

nocjxe cuycKa kojiohhh odcanHHX Tpyd 2 (Haupmsep, npoMeKyrro^- 
Hofl oh 3KcruiyaTanH ohhoU ) , to xboctobzr 3 ycTaHaEHHBaoT 
uyreu npnsaTUR ctchok BepxHEX npodajiLHHX Tpyd 12 k bhvt- 
peHHHM CTeHKQM HHZBerO KOHUa K0A0HHH oficajiHHX Tpyd 2(fCT.6). 

35 Jura 3Toro c jmeTOM Beca XBocTOBjaca 3 ss cjun>Tpa 4 paweT- 
hkm nyrew onpe^ejiaroT HeotaojuswyK) jymHy BepxHHX dpoohjilhux 
TpycJ 12 1 c ncMomwD kotophx (JysyT zx y cTanaBJiEBaTB * Ha KOHne 
(pHjn>Tpa 4 KpeoHT damjaK 21 (©ht.5) c cejyiOM 22 boa napoBOii 
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KjianaH 23 s orpaEirenTejieM 24, ppegOTspa matron™ nepewemeHne 
Kjianaaa 23 b odpaTHOM HanpaB^eHBH. IiHTepsaji kojiohhh oOcaja- 
hex Tpy(5 2, 3 kotddqm aOjehh y c Ta HaBJiHBaT b npoga&MHe Tpy- 
<Jh 12, KaJui6p7OT pacmcpHTeJueM (Ha (hssr. He noKa3an). 3aieM 
5 k KOJioHHe <5ypoi>HHX Tpyd I DpacoecaHHOT pa3BaJiHieBaTe^B 
18, coeaBHeHHHli c wmn&pznecKOlL ^lacTBD 25 Bepxneii npoQKEL- 
Hoii Tpy6u 12 XBOcTOBiuca 3 c noMomBE) JieBoii pe3*dH 26, cnyc- 

KaDT CKOMnOHOBaHHHfl T3JCZM O0pa3OM EHCTpyMeHT B CKBaHHHJT II 

(©nr. 5) h npoivfflBaDT ee, nocae ^ero ctfpacHBaoT oapoBOfi mia- 
10 nan 23, nepeKDHBaa nps 3tom oTBepcrae b ce;yie 22, n 3aica^- 

KOfi DDOMHBO^HOa EHHKOCTH B DOJIOCTH XBOCTOBHKS 3 H CGZJEbTpa 4 

co3^aDT b hex aaBneime, HeodxojiBMoe ana onpeccoBraa Bcefi 
komhohobkh, noa ^eiicTBueM KOToporo oaHOBpeweHHO BunpaBJKOT- 
ch ro$pn 13 Bcex npooMLHHX Tpyd 12, Koiopue <5hjih BKJimeHH 
15 b KOLinoHOBBy oCopy^oBaHHa. 3 pesyjiBTaie 3Toro ctchke Bepx- 

HHX npOOHJILHHX ?p?6 12 DJIOTHO npH2HMaOTCE K CT6HK6 HZSHerO 

KOHna kojiohhh odcaasHX Tpy<$ 2 (onr#6). 

3 ony^e BJEunneHKa b KOwnaHOBKy npo©HJH>HHX Tpyd 12 sjih 
pa3oc5meHaa HenpojcrKMBHHX DJiacTOB ($ht.3) ejih BHnojmeHiw 
20 Bcero cmiBTpa 4 H3 npoaM&HHX Tpyd 12, khk BOKa3aHo Ha cjh- 

lypaX 5 2 6, TO CTeHKH 3THX Tpytf 12 TaKse O2I0TH0 npHKHMam- 
CH K CTeHKe CKBaKHHH II. 

HaraseHneM h nocajutofi HHCTpyMeHra nposepflBT ycTofiro- 
boctb ycraHOBKH XB0CT0B2Ka 3 c rojuiBTpoM 4 Ha oceBoe cweme- 

25 Hue. 3aieM BpameHBeM kojiohhh tfypiL&BHHX ?py6 I c passaame- 
BaxejieM 19 snpaBO BHBHHTOBaioT nocJiejiHHfi us mumaspOTecKoro 
KOHna 25 BepxHe2 npogpM&HOfl TpydH 12. OaHOBpeweHHO HHXHBe 
Bajsmynmiae sjieMeHTH 27 pa3Bajn>neBaTejiH IS, noamtMaHci. BBepx, 
pa3BaxHX0BHBas)T pesBCiy 26 ixHJniH^pirce CKoro KOHoa 25, ysejm- 

30 tamaa ero BHyrpeaHHfi jmaMeTp. 3aTeM HHCTpyueHT noaaOT bhhs 
c ojmoBpeMeHHott dpomhbkoS h spamemeM ero BupaBO, b pe3y^t- 
TaTe Tj er0 npoHcxojmr xuibBeMee paasajimoBHBaHiie mumHSpn- 

TieCKHX KOHUOB 25 E BepXHHX npO$HJIBHHX Tpy<5 12 HBSHHUK BaJOr- 

ujmmz uiemRTBW 27 a BepxHHMB 28, HMemHun (Jo^inHfl jiaa- 

35 weTp, ^ew hhshhc 

no DKOOTaaaK pa3BaJiM0BHBaHHH npoSiuibHHX Tpyo 12 zx 
M ecTe c kojiohhoU ocScajiHHX Tpyfi 2 onpeccoBHBaOT Ha rep^e- 

TIPIHOCTB C03WHHeM B OTX TOMeHlW. HpH OTCyTCTBHH TepMeTOT- 
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HOCTU pa3BaJIiH0BHBaHHe UOBTOp^DT. 

3 CJiy^aKX BKJUDHeHHH B KOMDOHOBKy XBOCTOBHKa 3 EJlil 

$MLTpa 4 jionojiHSTejiLHHX Dpo^juEbflHX Tpy<5 12 ($ht.3) sum 
BmojifleHHH scero £mn>Tpa 4 B3 npo$JucbHHX Tpy<5 12 (±nr.5,6), 
5 nepoopauHOHHHe oTBepcTCH 16 3aKpHBaH>T 3ai\nymjcaMH 17 H3 
xnMjreecKH pa3pymaewioro uaTepnajia, KOTopne nocjie 3aBepmeHEH 
padoT no ycTaHOBKe ZBOCTOBZKa 3 c ohjebtpom 4 pa3pymaK>T 3a- 
Ka^Ko2 cooTseTCTByimero xmapeareHTa. 

IIpOMHnUTR HHEH DpHMeHUMOCTL 

10 IIpejDmaraeMHfl cnocod nosBOiweT Hajiesao pa3o6ma?z> npo- 

^7kthbhh£ nnacT ot smnejieaammc HenpoayKTHBHia njiacxos, a 
Taicse ot ppraHKanagx k ReMy z nepeMeaarawxca c hum jipjvzx 

HenpOS7KT2BHHX y^aCTKOB CKBaSBHH <5e3 neueHTHpoBaHM $HJEBT— 

pa-XBOCTOBHKa. IIpH 3tom yupomaeTca TexHOJioriw ycTEHOBKH 

15 XBOCT0B2K0B C ?EJI2>TpaMfl fl CR2EaiDTCH 3aTpaTH 3a CH6T HCXJE>- 
TOHZE KOHCTpyKTHBHO-CJIOKHHX pa3*ejWHOTeJieS 2 DOJXBeCHHX 

ycTpoficTB, npmemewm npa ycTaHOBKe xboctobhkob, a Taicse 
rcei/ieHTHpoBaHHH zx, KOTopowy conyrcTsyBT aBapnn z 3axpaTH 
BpeweHH sa osMaaae 3aTBep^eBamm neweHTHoro pacTBopa. 
20 KpoMe Toro, npeajjaraeMHfi cnocod no3BD.raeT pacmnpHTB 

od^acTB ero npzMeHeHHH, Tax kbr oh woseT <5htl HcnoJn>30BaH 

KBK B OdcaSOHHOMt TaK 2 B HeodcaseHHOM CTBOJie cKBasgHK, He- 

saBBCHMO ot Hajuraw 3 oh norjiomeHiw npoMUBo^HoS snmcocTg » 
BojionpoHBJieaM, h cpaKTinecKZ c5eo cymecTBeHHoro yweraneHEH 
25 OTaueTpa cKBaxzHH. 
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GOPiyHA H30EPETEEMH 

1. Cnocod 3aKairaiBaHiifl CTpoHiejacTBa ckbeikhbh, bkjid- 
vampZ 3 ceda BCKDHTne nposjTKTHBHoro n^acTa (18), cuycit h 
ycTaHOBKy b CKBaaaHe (II) hojiohhh odcajumx Tpyd (2) a xbo- 

5 cTOBUKa (3) c ohjiltpom (4) c odecDe^eHBeu ex repwexiniHoro 
coejtHHeHEa Mew codoii, b pa30dmeaae aenpo;tyKTHBHHX ynacT- 

KOB OT nDOayKTZBHHX, 0 I JI E 1 a I) 11 B S C H TeU, ^TO 

cnycK b cKBanHHy (II) KOJioaau odcajumx Tpyd (2) a xboctobe- 
Ka (3) c fmaTpoM (4) ocyfflecTBJunoT pa3jxejn.H0 , a ax repae- 

10 Tjraioe coejwmeHHe ocymecTBJBDOT b cKBasHHe (II), dphstom 
no MeHLmefi Mepe omy as Tpyd (12) XBocTOBBita (3) nepea ero 
cnycKOM b cKBasBHy (II) npoqaompyioT c odpasoBaHHeui no ueHi- 
meii Mene jmyx npoaojamx ro$p (13) a muraaapmecKHx koh- 
qoB (25) c pe3idaMH (26), a nocae cnycKa XBOCTOBHKa (3) b 

15 cKBasHHy (II) npopuoHyn ipydy (12) pacnmpaioT juih ycTaHOB— 
kh XBOCTOBHKa (3) b CKBSKHHe III) a pasodmeaaa HenpojyKTHB- 

HHX HJiaCTOB OT npOflyKTHBHHX. 

2. Cnocod do n.I, ouHUBpilofl ism, ho 
nocJie bckphthh npoflVKTHBHoro nuacTa (18) b craaKHHy (II) 

20 cnycKaDT xboctobhk (3) c gjazMpoM (4) a ycTaHaBOTBajoT ero 
b npoayKTBBHOM BJiacTe (18) nyreu npasaTiw no Memmefl Mepe 
ohhos npofauaaofi TpydH (12) npa ee pacmapeaaH k creaKe 
cKBasHBH (II) , a 38Teu b cKBawray (II) cnycKaDT KOJioHHy od- 
caOTHX Tpyd (2) , bhhhb2 icoaeu KOTopcC repMewriHo coenaHHET 

25 . C BepXHBM K0BH0M XBOCTOBHKa (3). 

3. Cnocod no n.I, o i J o a dd h ii c h TeM, vro 
BHa^e b CKBasHHy (II) cnycKaDT no nponyKTHBBoro miacTa 
(18) h ycTaaaBDHBaiDT Koaoaay odcanaHX Tpyd (2) , a 3aTew noc- 
ae bckphthh npoayKTHBHoro'nJiacTa (18) b aero ^iepe3 9Ty 

30 KOJioaHy cnycKaDT xboctobhk (3) c shhltpom (4) h npa pacma- 
peBHB nDomiuttHOH Tpyda (12) ycTaaaBaiiBaBT ero b CKBara- 
He (II), npa aTOU npo?iun,ayD Tpydy (12) npaaaMaBT k Memce 
HasHero kohdb kojiohhh odcaaaux Tpyd (2), odecneHBBaa ee 
repwenraaoe coeOTHeaae c xboctobhkom (3). 



WO*S/Q3476 PCTmU53A00173 





WO J5/QM7* PCT/RXJ93/00173 




FIE. 5 w 4 » 



WO 95/03476 PCT/RU93/00173 




FIH.E 



INTERNATIONAL SEARCH REPORT 



I otcnttUooat application No. 

PCT/RU93/00173 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI. 5 E21B 43/10 
According to Joteroatioml Pa test Qaaatficaliop(irC) or to both Pajoaal danificaiion and IPC 



B. FT"**: SEARCHED 



MtasBuaboati 



ed (dmaficacM system fo! towed by classification lyoboU) 



Int. CI. 5 E21B 43/08-1 19.E21B 33/124,33/13-16 



a documents doo to the extent that such documents art induded io the Acids searched 



Electronic data bass coosulied dun of the iaaemaooesl search (oaaae of data bate and, where praetkabie. acareh terns seed) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Guticm of document, wfcb indication, where appropriate, of the rdcvam pasta ges 



Relevant to dain No. 



Y 
Y 
Y 
A 



SU, A1, 1263818 (Bsesojuzny nauchno-issiedo-vatelsky 
i proektno-konstruk-torsky institut po osusheniju 
mestorozhdeny poleznykh iskopaeniykh, spetsialnym 
gornymrabotam, rudnichnoi geolgii i markshelderskoinu 
delu), 15 October 1986 (15.10.86) 

US, A, 4714117 (ATLANTIC RICHFIELD COMPANY),' 
22 December 1987 (22.12.87) 

US, A, 3477506 (B.C. MALONE), 11 November 1969 
(11.11.69) 

US, A, 4976322 (6.S. ABDRAKHMANOY et al.). 
11 December 1990 (11.12.90) 

SU, A3, 1813171 (TATARSKY GOSUDARSTVENNY NAUCHN0- 
ISSLEDOVATELSKY I FRGEKTNY INSTITUT NEFTYAN0I 
PR0MYSHLENN0STI) 30 April 1993 (30.04.93) 



1-3 

1-3 
1-3 
1-3 
1-3 



3 Further documents are listed in the continuation of Box C Q See patent temily 



* ipadal rawgnilai clctod a 



•ebatf 



ctaatf id tstabttas est mUL 
apodal team (as aatcsfied) 



iscfstemwhktlseete 

ttaftst aha Iwamiilaeil Blag at* "X" 
m priority etaiaats) or which at 
aaa of see* 



fttafdaesor priority 
data aad net hi naaflh — hh aha rrrTfntfira an dssd m aadaateted 
IS* triadpts or ikmtxy a«fci1rt*« ** m**muoa 

• ctabao 



ilaiahaaahMM 



I as is**** at »vm» w 




see* tshibitleo a? osaat 



»of swkshr nt mnm the ctslasad ia»totioo est* he 
st as aave*ve aa tareaavt earn whet aha iecamaet Is 
rohjsodw<ttoa»OTS^sihniB^emot»Bts.si 
Osashtstaasrasaa htiag awritwi it e aaw aaJIJtd la asa an 

-A- in nissiai aasaahtf dabs aastt attttt hasHy 



J of the ii 

3 March 1994 (03.03.94) 



Date of mailing of the inte 

31 March 1994 (31.03.94) 



Name and mailing address of the ISA/ 

ISA/RU 

Facsimile No. 



Authorized officer 



Tcle ph ooe No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/RU 93/00173 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant pataages 



Relevant to data No. 



A 
A 
A 
A 



US. A, 3865188 (GEARHART-OWEN INDUSTRIES INC.), 
11 February 1975 (11.02.75) 

US, A. 4248302 (OTIS ENGINEERING CORPORATION), 
3 February 1981 (03.02.81) 

US, A, 4230180 (WESTBAY INSTRUMENTS LTD.) 
28 October 1980 (28.10.80) 

SU, A t 829882 (NAUCHN0-PR0IZV0OSTYENN0E 0BIEDINE- 
NIE P0 TERMICHESKIM MET0DAM D0BYCHI NEFTI), 
17 May 1981 (17.05.81) 

SU, A, 663825 (KRASN0DARSKY G0SU0ARSTVENNY NAUCHN0- 
ISSLEDOVATELSKY I PROEKTNY INSTITUT NEFTYAN0I 
PROMYSHLENNOSTI MINISTERSTYA NEFTYAN0I 
PR0MYSHLENN0STI SSSR), 25 May 1979 (25.05.79) 



1 

1-3 
1 

2,3 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



OTTCT O MKSnyHAPOJSHOM EOHCKE 



! PST/RUS3/0017C'. 



A. KMCCMtKRAIIH* uPEJlMETA K305PETEHM*:E21B 43/10 
CorAacHQ MegAyHapo AHOH naxeHTHOR KnaccH^MKauHH (MKH-5 > 

B. 0EJ1ACTK TiOHCKA 



Jlpyrafi npoeepeHH&a AonyweH t an h r b xor Mepe. b Kaxoft oHa bkaio- 
HeHa b noHCKOBue noaoopKH: 



3aeKTpoHHafl oaaa AaHHUx, HcnoAfesoBaBmaHca npn noHcxe inasBa- 
HHe 6a3u h, ecAH bobmokho, noHCKOBue tbpmmhu) : 


C. ROKYl 


rtEHTiL CWTARHJKECfl PEJIEBAHTHIiMM 


Kaxero- 
PHa *; 


Ccmjikm Ha AonyMOKTu c yxasaHHeH, rjie 3xo 

B03M0XH0, pOABBaHXHUX HaCTOH 


Otmocktch k 
nyHKTy No. 


Y 


SU, Al. 1263818 CBceco»3Hwft HayMHO-HCCAe- 
AOBaxeABCKHR M npoeKTHO-KOHCTpyKTop- 
CKHR HHCTHTyT no OCymSHHlO MeCXOPO*- 

aohhr noAe?Hux HCKonaenux, cneuHMk- 
hmm ropHUM paooxan, pyflHMHHoa reoAo- 


1-3 


rrr\ nocAeAywmHe AOKyneHTii yica- t — « AaHmze o naxet 
LXJ sami b npoAO**eHHH rpa*w C □ rax yKasaliu b 


rrax-aHajio- 
npHJiomeHHH 



AOKyMOHTOB: 

"A' -AOKyMeHT, onpeAeixiuomift 06- 

t HHH ypOBOHb T6XHHKH . 

E -oojiee paHHHft AOKyneHT , ho 
onyojiHKOBaHHuft wa Aaxy 
nemAyHapoAHoR noAaMH hjjh 
nocjie Hee. 

"0" -AOKyMeHT. OTHOCHBHHCfl K 

ycTHony pacRpuTHio. 3KCno- 

HHpOBaHHIO H T.A. 
P -AOKyMOHX, Ony6jlHKOBaHHUH AO 

Aaxu MexAyHapOAHoft noAanM, 
ho nocAe AaTu HcnpaaHsae- 
Moro npHopHTOTa • 



-6ojiee noaAHHH AOKyMenx 
ony6xHKOBaHHufl nocAe I 
Aaxw npHopHTeTa h npH-l 

BeAfHHUH AAA nOHHM&HHR [ 
H306peT6HHA» . | 
X *— AOKyMOHT t HM6I0QHH HEM- I 

ooAee 6AH3Koe othobghh^ ' 
k npeAMexy noHcita. no- j 

POHaBlHR HOBH3Hy H H300- • 
„ VM PexaTSJltCKHH ypOBSHL . ! 

I -AOKyneHT, noponaaHfl H3o! 
6peTaTeAtcKHR ypoeeHb bI 

COHeTaHHH C OAHHM HAH » 
H GCKOA h KHMH AOKyMSHXaMH I 

tor xe xaTeropHH. I 

& -AOKyMeHT, HBARWmHRCH ! 

naTeHTOM-anaAoroM. ! 

f 



Jlaxa OTnpaBKH KacToiiBero ot- 
nexa o m GAAy h ape ah om noHCKe 
3/ Mapxa 1994 (JV.03.94) 



J&axa AeRCTBHTeAbHoro saBepme- 
HHA HexAyHapoAHoro noncxa 
3 Mapxa 1994 (03,03. 94) 

HaHHeHOBaHHe h aAPec MexAyna- 
poAHoro noHCKOBoro opraHa: 

BcepOCCHRCKHR 
HayHHO-HCCAeAOBaxeAbCKHR MHCTH 

xyx rocyAapcxBemtoR naxeHXHOR 

m^SSE™?"' Pocchr, 121858. xeA. (095)240-58-88 
MocKBa* EepexKOBCRaji Hao. 30*1 1 
franc (095)243-33-37.xeAexaRti 114818 n0HA% 



VnoxKOMOHeHHoe 
B.rpHmaHOB 



ahuo: 



ftopua PCT/1SA/210 (bxopoR ahcx) ih»ai> 1992) 



OTHET O MEXAyHAPOAHDM nQMCKE 



Meiit fl yHapojjH4s laiska No 

PCT/RU 93/00173 



C. <np©*o**eMMe> AOKyMEHTW, CHKTAHHUHECa PE-flEBAHTHWMM 



KaTero- 

pMR *) 



Ccu*kM Ha AOkyneHTu c ykajaHMeH, r*e ?to 
BOiHOXMo, pejieiAHTHUx sacTett 



Othocmtc* k 

nyMkTy No 



US, ft, 4714117 (ATLANTIC RICHFIELD COMPA- 
NY) , 22 jekatipa 1987 (22.12.87) 

US, A, 3477306 (B. C. MALONE) f 11 ho* tip » 
1969 (11.11.69) 

US, A, 4976322 (G. S. ABDRAKHMANOV m apy- 
rxe), 11 *eka6p* 1990 (11.12.90) 

SU, A3, 1813171 (TATAPCKVW TQCyjiAPCTBEH- 
Hfclrt HAy^O-WCCJIEJlOBATEJIbCKm M ITPOEK- 
THUrt MHCTMTyT HEOT5WTO nPOWUUIJJEHHOCTU 
30 anpMi 1993 (30.04.93) 

US, A, 3B651B6 ( GE A RH ART-OWEN INDUSTRIES 
INC.), 11 *e»paAft 1975 (11.02. 7S) 

US, A, 4248302 (OTIS ENGINEERING CORPO- 
RATION), 3 +»»pa*» 1981 (03.02.81) 

US, A, 4230180 (WESTBAY INSTRUMENTS LTD.] 
28 okT«6pn I960 (26.10.60) 

SU, A, 829882 ( HAY 4HOHTPOM3B0ACTBEHH0E 
OBIEAMHEHHE TO TEPMMHECKMM METOAAM 
A06UHH HEOTW), 17 Han 1981 (17,05.81 

SU, A, 663825 ( KPACHQ AAPCKMR TOCyAAPCT- 
BEHHUft HAyHHO-MCCJEJlOBATEJIbCKMPI M 
nPOEKTHlW MHCTHTYT HE*T*HOft nPOMUUI- 
JIEHHOCTM MMHECTEPCTBA HEOTSHOft RPO- 
MUIIIJIEHHOCTM CCCP), 25 nan 1979 
(25. 05. 79) 



1-3 



1-3 



1-3 



1-3 



1-3 



£»3 



2,3 



*opna PCT/ISA/210 tnpoAOflxeHMe iroporo ahcta) (m»ju 1992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



INTERNATIONAL APPLICATION, PUBLISHED UNDER THE PATENT COOPERATION TREATY 

(PCT) 



(51 ) Internationa] Patent Classification 5 : 
E21B 43/10 


Al 

1 


(11) International Publication Number 

WO 95/03476 
[43) Internationa] Publication Date: 

February 2, 1995 (2.2.95) 


(21) International Application Number: 

PCT/RU93/00173 

(22) International Filing Date: 

July 23, 1993(7.23.93) 

(71) Applicant (for all Designated States except 
for US): TATAR STATE SCIENTIFIC- 
RESEARCH AND PLANNING 
INSTITUTE OF THE PETROLEUM 

| INDUSTRY (RU/RU); 32 ul. M. Dzhadniya 
[unclear], Bugulma 423200 (RU) 

(72) Inventors; and 

(75) Inventor(s)/Applicant(s) (only for US): 
ABDRAKhMANOV, Gabdrashit 
Sultanovich [RU/RU], 66 ul. Gogolya, # 
71, Bugulma 423200 (RU); IBATULLIN, 
Rust am Khamitovich [RU/RU], 66 ul. 
Gololya, #49, Bugulma 423200 (RU); 
ZHZHONOV, Viktor Georgievich 
[RU/RU], 


66 ul. Gogolya, #75, Bugulma 423200 
(RU); JUSUPOV, Izil Galimzyanovich, 66 
ul. Gogolya, #61, Bugulma 423200 (RU); 
KhAMTTYANOV, Nigamatyan 
Khamitovich [RU/RU], 65, ul. Kalinina, 
#60, Bugulma 423200 (RU); ZAINULLIN, 
Albert Gabidullovich, 1 uL Saydashova, 
#117, Bugulma 423200 (RU); 
FATKULLBV, Rashad Khasanovich 
(RU/RU], 20 Radnitseva, # 40, Al'metevsk 
423400 (RU). 

(74) Agent:SOJUZPATENT, 5/2 ul. Il'inka, 
Moscow 103735 (RU). 

(81) Designated States: BR, CA, JP, NO, US, 
European patent (AT, BE, CH, DE, DK, ES, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 

Published 

With international search report 


(54) Title: METHOD OF FINISHING WELLS [sic - as provided in English in original 
patent application] 

(54) Title [translated from Russian]: METHOD FOR WELL COMPLETION 

[see Russian original for figure] 
(57) Abstract [sic - as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
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(57) Abstract [as translated from Russian in original patent application] — 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (11). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (18) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (1 1) and to isolate the nonproducing formations from the producing 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement sluny to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to cany out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string- 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub .6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 1 8. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, .the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from o verlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). " J 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 



Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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